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Abstract : In the digital transformation of oil fields, the early warning system is the real-time perception center
of the production status of oil and water Wells, and its effectiveness directly affects production
efficiency and operational safety. However, the "information overload" and "alarm fatigue" caused by
a large number of early warnings have become the key bottlenecks restricting the improvement of the
operating time rate of oil and water Wells.

This paper takes a typical oilfield operation area as a case to analyze the deep—seated contradictions
of the traditional early warning system and construct an early warning statistics optimization system that
integrates "single—well information aggregation, multi—-dimensional dynamic classification, and cross—domain
data linkage". This system eliminates information redundancy through state locking and parameter anti—
jitter. Enhance the readability of information and the priority of processing through hierarchical and classified
visualization. By breaking down data barriers, intelligent verification of early warnings and virtual-real
discrimination can be achieved.

On-site verification shows that the average daily warning volume in the operation area has decreased by
nearly one third, the efficiency of abnormal handling has increased by more than 70%, and the operating time
rate of oil and water Wells has significantly grown. This research provides a practical path for solving the
common problems in digital management of oil fields and has significant reference value for promoting the
intelligence and lean management of production.

Keywords : oil and water well management; operational efficiency rate; early warning optimization;
data governance; intelligent production; digital transformation
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